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(57) Abstract 

PURPOSE: To produce a hard Al alloy sheet having high 
strength and formabllity after baking finish required of 
a lid material for an aluminum two-piece can, also 
having a component system near that of a 3004 alloy as a 
body material, and capable of facilitating the recycling 
of the two-piece can when used as a lid material. 

CONSTITUTION: An alloy having a cornposition COPYRIGHT: (C)1 992, JPO&Japio 
consisting of 1.2-3.0% Mg, 0.05-0.5% Cu, 0.5-2.0% Mn. 



0.1-0.7% Fe, 0.1-0.5% Si, and the balance essentially Al 
is used, and a casting method of rapid solidification is 
used. Process annealing consisting of rapid heating and 
rapid cooling is repeated twice. Intermediate cold 
rolling rate is regulated to 30-85% and recrystallized 
grain size after secondary cold rolling is controlled to 
8-80pm, and further, the final cold rolling rate is 
regulated to ^30%. If necessary, final annealing 
consisting of slow heating and slow cooling is further 
performed. 
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(57) [Sifitl] 

Sfe^^CDSlitMl. Ti't^Ptti^S 0 0 4-^ 

— xi&o u -y-f i^;Wbs$SKittb»« A i -^^biirs 

[Sl^] Mg 1.2~ 3.0S6, Cu0.05~ O.SSfi, Mn 
0.5— 2. OX. Fe 0.1~ 0.7?g. Si 0.1~ 0.536* 

ffJi^tfbJC. «l'W©?&WEEjffi*S3 0~8 SXtb 

T. 2^*:?&K)E®»©HiKSieg«:8~8 OMmtb. 
S 6 fcSi^wf&WIJBg^S 3 0 ?6et± t-r-5. 
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1 

[W*S11 Mg 1.2~ 3.0irtX, Cu0.05~0.5wt 

Mn 0.5~ 2.0wt%, Fe 0. 1~ 0.7wt%, S i 
0.1~ O.SwtXS^^U ]S65*«A 1 :6 iO^PiaM^ 
Wi»«tOft«-&^S, 5 OlC/sec aJ:0«@J«ffiT?JP 

< tt?&Wffi®SJfiL.fca. 1 "C/sec et±<©#ffl3^T 

4 0 o~6 2 o'c®iefflrt©tas[tciips»L.T«jt;a:U"& 

b < »4 1 0 5i-Kl*30»f^, 1 -C/sec fitJiOJ^jglg 

«9Bl^CD£M4£T]<^RaEM$MUyi:%, 1 "C/sec £(± 
C!>^tEljia!T4 0 0~6 2 0'C(D«BF«3Offim(C2nl^b 

X^niS. L fc U < « 1 0 »etW©«J^ 1 -C/sec K± 
0?&«Ii^fl!T??&^TS2^^:«*'Wj^ft£*JSbT, 

[il*:B2l Mg 1.2~ 3.0wt%, Cu0.05~0.5wt 
X, Mn 0.5~ 2.0wtX. Fe 0.1~ 0.7wtX, S i 

o.i~ o.5wtxs-&wu «»i«tA 1 

n^iiX>l3.^^^^. 5 CC/sec £t±0«BjgSTJS 

5 1 5inB£tTO»RKaiKfifjib, 'A\>^'Vli.1S.%\Z%\^ 

< tt?&II(IEEii*Jfib]ta. l"C/sec K±©#fijifl|-C 
4 0 0~6 2 O'C05»5Kl*3©iiL«tCllP«iL'T«J$Jftbfe 
U < tt 1 0 »&.n<Dm^^. 1 "C/sec KJiOOft^aitfl! 
Tf&ai-rsl5*:«f|iB«Sft6?£«5L, «StC30~85S6<0 
t8Bl^©ffiSP|5T»Wffi5iS16Ufca. 1 "C/sec £A± 

®#masT?4 0 o~6 2 o'c©ss5Hi^©tastjDSS&u 

T«^34Lt>b<ttl OiJ'£Al*i©«imi*C/sec «± 
efg*«8~8 0 iim©ieHl*10Hi^S«|jKtU ^<D'^ 

mmM 3 0 xe;±©s«i^?&maE®*iSUfc«. i o ~ i 
0 Ot:/hr©#iaj£«Tri 2 o~2 2 o-cwiBHrtoffl 
K»C)tt»l*UT3 0»a±»ltl/?tai 0~1 0 O-C/lir 

[0 0 0 1] 

CO 0 0 23 

[eKStwaffiJ ^»Oj;5»CT;l'5ri':?A2t!-;^ft© 
[0 0 0 3] cne©5-&, fe(*:©ll«tLTtt. mL 



(2) #M3p4-2 7 6 04 7 

2 

*«S*Sn> —mz\^A 1 -MnJft0 3 0 0 4-&^Hl 

JC;ftt5TV>2.*t, ge5l50 3 0 0 4-&^Ji*}Tfci^#^ 
Sa£0i»:^-t?2 7 ON/mm* £U:©3tS*^^&n.5±5 

[0 0 0 43 -:;&ttfl:os*ftUTe. li-;l"€-©«© 

»S«<DW*-C3 0 0N/iiun» K±©»3fi«*»S** 
n. -e;iT— ffiirttA 1 -Mg^©5 1 8 2-&^*<#ffl 

tt5 0 8 2'&ife-^5 0 5 2'&^t)^fflSn. ^E&JCAl 
-Mn9g03 0 0 A'^^^^Zfi^Z.bilfi^^. 

CO 0 0 5] uii^zrmi. -mzmnm^^m-^uri^ 

fc«>, #fcil53SftttS*^Jnf*. 2 5 0 N/mtf a 
±Tft»fftlCflinTV»ntfA<. 5 182-&^, 5 08 
^ 2^^, 5 0 5 2-&^, 3 0 0 4^^©Vi-rnfe±^© 

[0 0 0 6] 

CIS?^**«fftUj:3t-r^SI®] W5E©J;-5{', «£*© 
T;l'5='i'A2tr— ;^-e&#:OlH«tUTttA 1 -MnJR 
©3 0 0 4-&^3i«-«!«T7»D, il*tt bTttl*gBE*«lin 
t><5ffljiT«A 1 -Mg?R©5 1 8 
s. tc:^*sj:©J:5tP«Jw3 0 0 4-&^, Mt^lcs 
1 8 2'&&SIIVifc«^. fl6ffl«©««:SI5IJRbTIIS 
a? »bT, St^2i;-X*S«:ffl©««tUT«Vi««-& 

OA-^±isi:U^mm 5 18 2-&&*g«-rsA:*J:: 
fT;j&;&:»S7;i^^«&&Mg%A)ffi©«^^, 

i^<o&»mmtv^^fm\^xm»mmi:nis.t)is.nn 

CO 0 0 7] -:55> SaS.X\t.m^<0^)^-(i7)V^^^\Z 
«,0fIia.r:7n'f-fb©K*-t);'i3nTVs^>*«, 

mh^mt.is.^<D\t. nB.iimt)^mT&(nmmz^\-y^ 

40 mMXib^. -TTitJ-fe, i&lH©D I tnxicS^Sns J: 
5 )a:^»!4ri6?git*SU#««3i>ffi«jc©#^&fflViT, 

nrntrnt) « .t 3 j*©f&(^©^«fc^* s 

<ffiTUTU*-5. ft«:«tcH:, 3 0 0 4-&ifeSffi)EI, 

^:©«^> F*gBE*tllD*3^ffl3t©f5^»CS*T$n^gS 
#SS^© 3 0 0 N/imr' U±©^£^'5fci<i)tCttH 
1 9ttS«±©?&IBIiini*t!eSSiJiD, ^#tLT©^ 
miSEifim^OiS 1 8 2^^tlt«bT»U<^^t?Tb* 
5(7 3KS*<«-o&. L)S:*toT(Se3fettSIIRJctta.::i70'f 
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3 

[0 0 0 8] 3 0 0 4^^ro!aS*ltl± 

L/T«D I IniXtt^^fliS-li-. S e. tttD I JH1X^®7 
[0 0 0 9] c:©5!55ttK±0»1f««^tbT35::^n 

[0 0 10] 

3 t i t> t-5-©tpra«iafc bTSSgSt^ECDftl < SEST*^ 
c n & J: o Tj«f^^il%irie3i^&#% c 

*fiTfS«fftSS«a«fcWST-6 il t AoTfelSJgtt 

^iki3.m^ftT)vs. -"^A^ifesHiSjfift^ ens c: t « 

[0 0 11] ^a^JWCtt, if|*JBl©%?g®7;i/5='? 
A^ife«««®«iS:35Fl£tt, Mgl.2~ 3.0wt«, Cu 
0.05~0.5ttX» Mn 0.5~ 2.0wtX, Fe 0.1—0.7 

wt%. Si 0.1~ 0.5wt?65£-&*L-, SSP*»A 1 ^.tO^ 
^■SIS«?F»fi'^J;0;4-5^^S, 5 0t:/sec et±<DS 

/5:^Ct)Ktt?&mffiES»Ufca. l"C/sec 6t±© 
#iai^«r4 0 0~6 2 0'CcD«efflrtC!3?iStrljnf»bT 
»«F^cU"bL<t41 0^&.fH(O^t^. l*C/sec K± 

o?&^afln??fr«-r-s i ^kt^mmmnh. * sic 3 o 

-85 X<0(5ffll^©JEM*-C?^P^JES*MLfc«, 1 "C 
/sec £t±(D#iagiS-C4 0 0~6 2 O'CWiSHrtwa 
«tlinJ»LTi»Jt3S:U'bb<«l Oi^e^l^CD^^l'C 

T. 8 ~ 8 0 M m® *5Hf*3©SiBSffiSI 

<i:b. -e-waflES^S 0«£t±«)«iKf&rajEEffiS:Jfi-rc 



(3) 4#BI¥4-2 7 6 04 7 

[0 0 12] */S:m*]S2<056W©7;U5r:'^A-&^a 
SffiOSig:^fttt. Mg 1.2~ 3.0wt«, Cu0.05~ 
0.5wt36, Mn 0.5~ 2.0wt%. Fe 0.1— 0.7wtS6. 
S i0.1~ 0.5wtS6S-&^U «a5**A 1 :feArPF^ia 

6^^mm^0fi^'^^^. 5 O-C/sec £i±0!S@3^ 

L < ttj^raffis&iSL/fc^. 1 t:/sec et_h©»iaa 

STf 4 0 0~6 2 0'CCD»BII(«3CDiaSCJOSRUTfiat)ft 

i^? b-bKttl O^J-Kt^IOffi^^. 1 'C/sec JEi±CD5^ai 
1 Jfc+ra«iaSJfib, $&C30~85 
SI5©$5Bl*30fflg*T?»ISIffi®*JtL&a. ir/sec 

e;ji©#}a3tfliT4 o o~6 2 o"ccD«gHrtoiasfcini 

«JLT«^!4Lfel.<ttl 0 5}-etF«i(D«^ai'C/sec 

et±©j^S3iii$fliTf&^-rs2j*:^'>m«i*jfiL.T, -sf*^ 
8 ~ 8 0 M m<Dmmpi(Dwm&tmt v. ^ 

<0^m^3 0 96et±Ogi^PBJHES*JtL;t^. 1 0 
~1 0 OlC/hrcO^taiSai-Cl 2 0~2 2 0"CCD<6Hrt 

oia«tin«bT3 oii-fii±fiatbfcai o~i o cc 

[0 0 13] 

[0 0 1 4] Mg : MgttCU'^S 1 tO^^^t^DM 

g« si^Ait cuMg**fa*-a-T^«iffift:*t>zt 

a? Sr#-r«. MgS*t l,2irtX*i!irtt««il/T^Jfe 

^s*<^6nr, -:;^Mgfi*t3.owtx-eji8An«^*j 

1.5~ 3.0wt56©<eBf3«W*bV». 

[0 0 15] Cu : CufeMgi:|^«fc^fRl±ft5# 
U i|$»CMgtO^#T-CGPV^->-^S' 

ffij^. tObltaJKeSf^H^^'f >0$D< 2 2 0~4 0 
Cugd«0.05wt«*3KT«-5-®^**«iJ>;a:<. M 

a*< o.swtsfisa^ntf. »fl^«fc?ifaT?t>i^»uT 

*JoTCufiJ±0.05~ 0.5wtJe«><eHl*!tbfc. 

[0 0 16] Mn : Mn«;i©^?^0:&j*©il-&0J:3 

50 \z®^mifi^<fs.^^'t\z\t3k&\^±.\z±^<m^-r 
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5 

-r«^«*«**. S6CMnttFe-^S 1 t*#UTA 
1 -Mn-FeJSafeSVi«A 1 -Mn-Fe-S i 

oTMnStt 0.5— 2.0wtXOttHrttU&. 
CO 0 1 7] F e : Mn .>:l^«l(C^»m<t:-&<^(03S«l;% 
53'tt«l8*»Tl3E»ttSKd±*-a-a«l»*»*S. Fea 

*j o.iwtx*t»-ctt-?-cD3!i**«#e.n-r, o.7wt9gSia 

;JLn>3:riE3^ttS^eft:S-a-«>75»e., FeSttO.l- 0.7wt 

xiommPitLii.. 

[0 0 18] SI : S WiUst SI ^(OmaVxttifSO^ 

(D3a**«#e.n-r, o.5wtsg=fei68An«-€-ojai^** 

Ti, *SV»ttT i*±tXB&»jiiiT«i:tttfflF«an 
fflbT 1 *^UnT«)«-&-€-o«ana*»o.oiwtx*«S 

5 0 0 ppB ^mA.rniSimiSE.&is-r^ifi e. b a i ~ s 

0 Oppa <DlBHl^a:T<&w£:«W^Utr^. 

[0 0 2 0] *fc=.<Da*v cr. zr, v«vi-rnt> 
•5-n-en o.3wtxie«£AT-p*n«, z:<Dm^n<o^M^ 

[0 0 2 11 'A\zz.o39e.wz^i-f^m&-:fu-^7.'&Si'm 

[0 0 2 2] 5fe~rmr5E©<t5!4fiE4^»^©-&^}$»!&« 
j4C?£t>TgfiL, SOC/sec £l±OSaM«TiPS 

1 5iiia£lT©»«K:IKS-r*. il©J:3lC 5 0"C/sec 

mwr^^tifi-v^. *;t-€-©je«, 2s>:i'PBmsi£«© 



4) 4*||3p4-2 7 6 04 7 

6 

tifi-V^^. ZLZL-V. fiSjg«J|l*n 5iiimJ:t)iSJtn«. 
SO-C/sec K±©SViSH3^*=£#-5 C t^i^atftt 
IXKft^tHt. aFiSteJUSl SiiunfilTtbit. ;S::fec:© 

[0 0 2 3] z.o^'^izvTmnftm^ (Si&m iz 
JO vitt?&raffiMS:JSs-rjc-€-©**©«j?r, isJc^Piaj^ 

ttSlfi-r. J:©l^«fmfilfli«, l-C/sec fiUi©#M 
]$S-C4 0 0~6 2 013©t8a[^©ai[(CAll!$U ^© 
«Hf*3©iaSTl 0^af«3©M^|U]»}f*fTft:5A^Sfc 

»t«jt-a-r»cit-^t, i-c/sec &.±(D}^&^mx^m 

[00 24] C JlTf. 1 'M't>mmiii<DWnM&^ft\tf^ 

^:©l^«^^ra«^^e^i. MJcisarcBSUfcSi^Tcaisa* 
nt>m<fsiK)> <^\zmmj:mzmti'&^c^-r<y^ 

Sfcc:ro56§l-r±3i**«itUTVi-5 2tf— x«&©sl 

«£ 0 :i:«tffiv^ c t.i)m^n^it*. T&m\zm»7b^i!fi&m 

M«l«iT7ttiD«i • /^aijiftS It/sec £t±tLT/g5S 

■a:^Sam&-^;iTV^.5. CICT, ®«JittBSSa». Mn 
*B^»C-rn« 0.3~ 0.8wt%T*D, C©ISHrt©B 

sas^^sfcfejcia, l^^^:«fra^»aiass4 o o~6 2 

0'C©«aBl^a:-r.&<£^SA<«-&. :%«ii©ffiffll^Tt>4$ 
C5 0 0~6 2 0'C©«5Hrt5&«iifSUVi. Z.Z.-V. ±IB 

40 [0 0 2 5] l^fcffPfli^tt^JCtt, ff®^3 0~8 5 95 
T. lie/sec £t±©tDf»aiST4 0 0~6 2 O-CroSe 

Hrt©maJciinj»bT. •€-©«BHi*3©ia«Ti o^^fitw 

©»^SfT^5«**fctt»JtttUTm'&lC, l*C/sec 
C(±©ft^)iM|-77&ai-r««^$fT:^«r», 2^(fffi«lli& 
lCJ:«JFl^ffilSa«ig®8~8 0 Mm©ieHl^tCS!Sr 

(0 0 2 61 c © 2 rkfmtmmot^mmm^ti 30% 

50 l8;itTJE£J^14SS&^bS-B:, -:;&8 5 5i*M^5*i'&tt2 
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(5) 

7 

IC, Cu. Mg. S i ^CD^SaS-ftfC^F-^T-S^MTC^ 
CDH®4lii^-r-&&*fC, Vi-rtlfe lID/sec gtitf 

±p^)a*tflfec-&*^e, 4 0 o~6 2 o'coteHrtfT'S 

J*U*0«ii±rSJSa:V»ttHi:UT, 5 0 0-6 2 0*C 

1 0 ©«jtTa&n«^®i6fl:^©»s**^ i; 
[0 0 2 7] k.m.<r>iir>n.2^ji^^fsmk\zi,-o-Q^vm 

8-80 Mm<;>«Sei^(C»fiU&^tC». S 
«BiO. ;$€>(C»Cu. Ms. S i 9C!>I^«^(C9-^ 

•r s 7c* ro @» & 0 o Tig^stcis t^T^waff jftfcn?) 
fi»fiS«ifiT ro^SbW ffi »c ± 5 gfiffi(^i-h & 0 -3 T n «. 

to 0 2 81 ±MOJ:5»CUT«»tEJ?»Ctt±Wrfc«lC 

[0 0 2 9] HWSJISiefitt. 1 0-1 0 CC/hrOjlD 40 
fm&-t*W^\^X\ 2 0 — 22 0'COl5Hrt©ia«C3 

0 4J-et± (S^ttl 0^P5£4I*I) 10-10 0 

O*ffl5tT»?>^«©S0<je5iaM^W (2 2 0-4 0 0 
■ex 5-3 0 Osec ) ®«lMMS?tC«Sn«.«^»Ctt-5- 

£A:A]iia«^^A«2 2 O'CSiSA^iSMOig^. 5(? 



4#ii¥4-2 7 6 0 4 7 

8 

->5. #ta]^SS/S:tt}^]««*n 0 0*C/hr€:a^^>*i 

*fcinsgs«^iafi*n 2 orjioejaros^, 

ttllDS!!l«J*«f M*< 3 0 0 ««f IBIO«^»Ctt, Vif 
[0 0 3 01 £t±©.fc5lC, ^:/P-feX^fl=, #C»jS 

A# immm . i^«<kz^2^'f>ia)^^#. 

XttBHIJJCfflliSnTVifcS 0 0 4-&^iDt)t&atcA 
Vi^fl[«WL.*^'PtJe3fe2 fc:-;^ftM«ibTfflv»e>nT 
l)i&5 1 8 2'&^a:I^SfiSOi«9ilS$^-&«S«E. f 

5** n«*»;ttj«»«* t>««-r -5 c t piiB t 

&©T?S6-5. bit*toT;i©^?gtCj;0#5n*®S« 
J42t;-Xl&©S*!fcSiS-C»-5*i. c:©S!ll»cJ:«® 
R«©«ii-»)«ttti!**»6IB«tUTttfflSnTV»« 3 
0 0 4-&^©*K^j^ia^fcjSV>fc*, 2 tf— 7.fi^Mtc:« 

fcffiSBttKl^i;«5>ffl)S©'&ife«*«ViT2 If-Xte© 
OL-Tn'fYbSHO. j:D— S©>J-y-'f5'Jl'*S^I:&EI 

CO 0 3 1] 

[SlitW] S 1 \Z7F.Ti^^is.^<r>W^<r>^%^^^mn 

Kl 0 0*C/sec Tratt»iilxT«»6iiuB©fiFJiSt 
a 2 ©Sljfi«# 2—5 Kw-rie • *#S:a5ffl b 
fc. S&fie3fe©M$ttbTfflUi6nTV»« 5 18 2^^ 
»CfflS-r-5?aF^B©-&&lCt?ViT«, DCftigjiJCiO 
«Ha«l OiC/sec -PttitU «2©»iS#^6lc:^ 

■rxe • ^fi^Tiasufc. r^*5%sja#-^ i . 2 ©a 

D l^*:«f>nfl«l*fi&iSL, S5»CtfM?&«JE3g, itl^j^M 
lCJ:^2<fci1)|y]«l«, fti^fili«-e©lli 
CJSb/t. SfcSiiS^ 3 ©«■&«, SiJiaittSfT/it) 
;i*^ofc^£t^t4»iiS-^l. 2©«-&tl^«;4xa* 
w^x^Hl. :gr^i:fijis#4©«^». asifiii^c^tt 

L/T. f&KffJi (S2 4'JCtt"1'PBmPBlJE®tLT5^t-) 
Sff;a:-3T*ie>fll«S«t*fiCJ:^> 1 lHl©*©'t'Kj^«« 
2«t'Cl4 2^t|>ragt«iL'T5^t-) ?£ff^ti. ^•©S^ 

s^l«^^t3^tUTtt±^ffc. 5©«-&»4. » 

j^ttj^CiS 1 IlI©*©*re«lli6*fTa:ofc. ^UTS 
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(6) 

9 

(S2fctt2*«tiraj8ttttUT^-r) s»f&F.a 

[0 0 3 2] ^iCDi'PTSr&XStf, 2 ^Jctfj^sigfi^cD 

•r. 

[0 0 3 3] d:«Cil-CA»ftt»0.15iimROl 8 0' 
Vftt^Sfr;^*'*, «e3l5©S«T?*-5 5 1 8 2-&^ (Sifi 

St 2 



#Bi¥4-2 7 6 0 4 7 

10 

1.0iiiB~ l.SmoiT O.lDimCrtfcl OaPgJc^ft: (H® 
1 0a»*:3«>5=-S3©fiV»:3&«^6JliaK:9>d' 1. 9> 

2. ^^i' 1 0 t-r^) sijn**%^L.fcs 

fsif©lal!g#i^r©5>^7SS3t^'tffi«^;t. 

*l!5»c 2 if-7.tt©^fcj5S;jg-r5 

©=t^i€ia'<. fie3fe©M«7?a&-5 5182^^ (ssuts 
^6) ©«'&a:H««±©«-&icOBJS. -tn-fcose-s 

[0 0 34] 
[2E1] 

S 1 





5} la ^ (^ffiift^ 
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Cu 
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F e 


S i 
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(L2S 
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[0 0 3 5] 
[IS2] 



« 
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u 


1 ftt^M«ll« 


43 RQ 
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2 ft* 
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ft 1^ 
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100 
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SSOtrx Oik 


54 
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550*CxOiee 
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16l't:x2hr 
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